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Abstract 
Estuaries are the most productive area which generates a lot of organic matter. Due to its geographical and behaviour, they are 
potentially act as organic trap and can be a sink of pollutants especially metals ions. Therefore, a preliminary study on selected 
heavy metals (64Zn, 52Cr, 60Ni, and 208Pb) in sediments was conducted at 10 sampling stations along the Langat estuaries area. 
The aims of this study are to update the current status of metals ions and to illustrate the accumulation pattern of (64Zn, 
52Cr, 60Ni, and 208Pb) in the sediment of Langat estuaries area. Metal concentration of sediment samples were analysed using 
flame Atomic Absorption Spectrophotometer (AAS). The concentrations of sediment ranged as followed: Zn (1.5-45.62 mg/kg), 
Cr (4.38-21.77 mg/kg), Ni (36.2-49.02 mg/kg) and Pb (6.8-36.68 mg/kg). However, concentrations of all trace elements were 
found below the threshold level stated in the Hong Kong Interim Sediment Quality Guideline (HK ISQG) except for 
concentration of Ni in sediment of station 2. Station 2 showed the highest concentration of Ni, Zn, Pb and Cr because it’s 
received high metals pollution from the industrial and shipping activity which locates nearby the northern site of Port Klang. The 
output from this study will portray backgrounds contaminations of the selected metals in Langat river estuary and will be useful 
for the environmental management and policies. 
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1.Introduction  
Langat River is a major water resource for the Selangor residential area [1, 2]. However, rapidly growing of 
human populations and activity along the river has increased the pollutant discarded to the Langat River. The 
transported of toxic metals to the water ways were finally deposited in the estuaries area and being accumulated in 
sediments over the exposure times. The high present of metals ions in surface water will directly affect the natural 
nutritional value of water ways and continuously affected the aquatic organism populations in the rivers. Over the 
time, the pollutant will be naturally bio-accumulated and bio-magnification in the aquatic organism. This pollutant 
will be transported through the trophic level and finally give significantly affect to the human health.  
Generally, estuaries are highly dense of biodiversity for many aquatic and wildlife animals. Over the time, 
modernization and urbanization activity has gradually degraded the estuaries ecosystem health. Degradation of 
estuarine health status is highly influenced by the type of metals bounded in the sediments. Recently, several studies 
has been reported the contamination of estuaries by the present of toxic metals ions1. Metals are mainly released by 
anthropogenic activity which included the industry, transportation, and factory and agriculture sector, mining, 
smelting that will contribute to the enrichment of metals ions  [2, 3].  
Metal ions like Nickel (Ni) and lead (Pb) are generally used in industrial activity likes, electroplating activity, 
manufacturing batteries, and stainless steel production and machinery part. The excessive used and discharge of 
these metal effluent to the environment has given a Long term exposure to the human health and also to the aquatic 
environment.  Pathological effect such as skin allergic, lungs cancer has found as a resulted of highly exposure of 
nickel to the human health [3]. This toxic metal are commonly originate in surface water system which mainly come 
from natural runoff and effluent from industrial. These metal ions are then will flowing through water bodies and 
finally deposited in the sediment of estuaries [2]. 
 Recently studies has proven the ability of sediment as pollution indicator of environmental health status [4]. 
This is due to the higher capability of sediment to bind with metals ions as compared with other environmental 
matrices likes water and biota [5]. Therefore, sediment of Langat estuary has been chosen for this study due to 
geographical area and it impact on various pollution loading from anthropogenic activity nearby area. Result from 
this study will update the current level of selected metal ions especially 64Zn, 52Cr, 60Ni, and 208Pb based on the 
sediment analysis of Langat estuary and will be compared with the Hong Kong Interim Sediment Quality Guidelines 
(HK-ISQG).  
2.Materials and methods 
2.1.Site description  
Langat River estuary is located in west cost of Peninsular, Malaysia [6]. It river has founds as a major water 
resource for Selangor population by providing potable water for drinking water purposes. However, rapid 
development and anthropogenic activity from residential area along the Langat River has fluctuate the health status 
of Langat River estuary [1]. Besides, direct discharge of effluent from industry and shipping activity nearby Langat 
River has increased the pollution load in Langat estuary. It also receives pollutions inputs from port Klang and 
Klang River which flows from various urban center areas, agricultural and commercial activity. The sampling area 
covered along the Langat river estuary which lies between (3°00’02.8” N 101°22’49.8” E) to (2°54'23.8"N 
101°21'43.1"E). The coordinate of sampling station are listed in table 1. 
Table 1 Coordinate of the sampling station 
Station  Latitude Longitude Description 
St 1 3°00'02.8"N 101°22'49.8"E Tanjung harapan-Near estuary of Sg Klang 
St 2 3°00'05.8"N 101°23'15.8"E Klang river estuaries-Near to south port 
St 3 2°59'28.4"N 101°23'25.7"E Klang river estuaries-Near to south port 
St 4 2°59'00.3"N 101°22'59.9"E Nearby boat repair &maintenance 
St 5 2°58'48.2"N 101°23'00.0"E Mangrove area. Opposite with jetty Seberang Jati 
St 6 2°58'16.2"N 101°22'07.6"E Mangrove area 
St 7 2°56'50.8"N 101°21'32.4"E Nearby Laguna Pond. Near dry bark terminal west port. 
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St 8 2°56'07.6"N 101°21'13.3"E Langat estuary area-Discharge point of Laguna Pond 
St 9 2°55'27.2"N 101°21'27.8"E Langat estuary area 
St 10 2°54'23.8"N 101°21'43.1"E Langat estuary area-mangrove area 
 
2.2.Sample collection and preparation 
Sediment sample was collected in April 2014 from ten sampling stations along Langat river estuary. Composite 
sediments sample were collected by using Ekman grab sampler and stored in acid washed polyethylene bag. Then 
sediments sample was immediately bring to the laboratory for further analysis and was kept at 4°C. The collected 
sample then will be naturally air dried, mesh and sieved (63µm) for further digestion by using Aqua regia [1,4]. 
Predigested was performed for 16 hours before it fully digested with the mixture of hydrochloric acid and nitric acid 
(HCl: HNO3 = 1:3). The extraction was digested using acid block digestion method. Next, the extractant was filtered 
and analyzed by using flame atomic absorption spectrophotometer (FAAS), Shimadzu AA6800, Shimadzu 
Scientific Instruments, Kyoto, Japan). 
2.3.Statistical analysis 
Statistical analysis was performed using SPSS (version 17, SPSS Inc., Chicago, IL, USA). The statistical 
analyses was used to reveal the significant value of each elements in 95 % confidence level (  0.05). Comparison 
study with HK-ISQG was adopted in this study for monitoring guidelines of selected metals analysis in Langat river 
estuary sediments. 
3.Results and discussion  
The ranges of metals concentration in all stations were recorded according to dry weight of sediment as follow: 
Zn (1.5-45.62 mg/kg), Cr (4.38-21.77 mg/kg), Ni (36.2-49.02 mg/kg) and Pb (6.8-36.68 mg/kg) as shown in table 2. 
Among the selected metals contaminations Nickel showed the highest concentrations with 52.85± 1.05 mg/kg 
followed by zinc (45.60 ± 0.35 mg/kg), Pb (36.70 ± 6.90 mg/kg) and Cr (21.75±0.65 mg/kg) respectively.  
Table 2 Concentration of selected metals in Langat river estuary and Hong Kong Interim Sediment Quality Guidelines  
Metals Measured value (mg/kg) 
Hong Kong ISQG- 
low (mg/kg) 
Hong Kong ISQG-
high (mg/kg) 
Ni 35.7-52.85 40 40 
Zn 1.50-45.60 200 270 
Cr 4.40-21.75 80 160 
Pb 6.80-36.70 75 110 
     Hong Kong ISQG- Hong Kong Interim Sediment Quality Guideline 
 
 
In this study, most of the metals ions (Zn, Pb and Cr) are below the Hong Kong Interim Sediment Quality 
Guidelines except Ni which has exceeded the Hong Kong ISQG-low. The highest concentration of Ni has reported 
in station 2 with 52.85± 1.05 mg/kg. Port Klang has founds as major sources of metals contaminations in station 2 
due to the shipping and transit of many ship [1,7]. Whereas others station (1, 3, 4, 5, 8, 9 and 10) also has exceeding 
the concentration of nickel based on Hong Kong ISQG with threshold limit 200mg/kg [8]. The possible 
contamination of Nickel may come from point sources and non-point sources of pollutants. 
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Fig. 1. Nickel, Zinc, Chromium and Lead concentrations in Langat estuary area from 10 sampling point 
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Nickel has been major metals pollutions in Langat estuary area due to the various pollutions inputs from many 
industrial processing factories, agriculture activity and receiving wastes such as sewage sludge from sewage 
treatment plants. Previous study has encountered there are one largest steel-making industry in Malaysia which 
located at the upstream of Langat rivers [1]. Thus, it will be major point sources of nickel released to the 
environment.   
The concentration of Zn, Cr and Pb are all below the lower than the Hong Kong ISQG-low limits of the sediment 
quality guidelines (Fig 1). The highest concentration of Zn, Cr and Pb also has been located in station 2. Stations 2 
have received a lot of pollutions sources from Klang Rivers and also Langat Rivers. Thus, all selected metals 
showed a higher levels in station 2 with 36.70± 6.90 of Pb, 52.85 ± 1.05 of Ni, 21.75± 0.65 of Cr and 45.60± 0.35of 
Zn (Fig. 1). The concentration of all selected metals are generally low as compared with the previous study except 
for Zn and Ni has shown gradually increasing metals which reflected the accumulation pattern of  Ni, Cr, Pb and Zn 
[4,7]. 
Sediment concentration of Zn, Pb and Cr has reported with (1.50 ± 0.20 mg/kg), (6.80 ± 4.45 mg/kg and 4.40± 
0.10 mg/kg in station 10. Station 10 showed the cleanest area as compared to the other sampling station due to 
strategic geographical area which located nearby the mangrove area and a bit far away from the Langat Rivers water 
flow. The mangrove area has provided a natural environmental trap pollutions which gradually lowering the metals 
depositions in sediment [9]. This station also is exposed to the high current water flow from seawater near Carey 
islands. Current flow of surface water has given a bigger impact to the deposition of metals ions in sediments. Thus, 
low metals ions has been reported in this particular area.  
One-way ANOVA showed that the selected metals contaminations varied significantly among the stations (P< 
0.05). This shows that, the variations of metals contaminations are strongly influenced by location, especially in the 
downstream area of Langat Rivers which are near to the estuary area. The summary of descriptive analysis of the 
selected metals concentrations also has been evaluated to revealed the statically analysis of each elemental sources 
present in the Langat River estuary (Table 3). 
Table 3 Descriptive analysis of the selected metals concentration along Langat river estuary 
Metals N Units P-values Minimum Maximum Mean Std. Deviation 
Ni 10 mg/kg < 0.05 35.70 52.83 43.1250 5.74463 
Cr 10 mg/kg < 0.00 4.38 21.77 13.8030 5.34252 
Pb 10 mg/kg < 0.05 6.80 36.68 20.1200 8.73420 
Zn 10 mg/kg < 0.00 1.50 45.62 22.3410 11.50312 
 
However, further details analysis of various matrices (river water, sediments and biological samples) are needed 
as the important guidelines to monitor the toxicity level of metals in environmental. Besides toxicity testing were 
also an urgent need so that the transition of metals pollutant through the trophic levels could be further warranted. 
4.Conclusion  
In this study, Ni and Zn have been identified as a major metals contamination in Langat River Estuary which 
mainly comes from anthropogenic activity in Port Klang and Langat River water ways. The unique of geographical 
of Langat rivers estuary also has influenced depositions of metals ions in sediment. Both these element (Zn, Ni, Pb, 
Cr) has resulted a different trace elements values within sampling stations. 
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